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Facity name: _ 20Uth Cavalcade

Location: Between Cavalcade and Collingsworth Streets, Houston,

Texas
EPA Rogion: V1, Dallas, Texas

Parson(s} in charge of the tacily: ! Various, See Attachment 1

Name of Heviewsr: ___Charles Faulds pate: _April 16, 1984
Gunaral dezcnption of the tacitty:

{For sxampte. landlill, surtace mpoundment, pile, containes; types of harardous subsiances. locanen of the
iscility; contaminalion route of major concern: types of intormanon noeded for rating. agency action, efc )

Abandoned creosote wood-treating waste disposal site. Contami-

nants at the site consist of polynuclear aromatic compounds

associated with cregsote in addition to somQ_Qentachlorophggol.

Historical air photographs indicate at least three waste pits.

Present data indicates widespread surface contamination in addi-

tion to soil and ground water contamination,
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South Cavalcade Site Summary

Belt and Terminal rajl Tines forming approximate boundaries on two sides, and
Cavalcade Street on the north. Historical air photographs indicete at least
three waste pits in the site, which have been subsequently filled or paved over,

Present data indicates widespread surface contamination in addition to soil and
shallow ground water contamination
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Ground Water Roule VWork Shael

Assigned Value Multi- Max. Ref.
Raung Fac 5
aung Factor tCircle Qaeat plier weore Scare | (Section)
[ﬂ Observed Release , ' @ a5 1 0 43 i
It observed reiease 15 given a score ¢l 435, proceed to line .
i observed release is given a score ot ©, proceed to hine .
Rouyte Charactenishcs 3.2
Dapth to Aquifer of 0 1t 2 @ P] 6 [
Concern 1
Net Preipitation i} @ 2 3 b 3
Permeabilty ol the o1 2 (D 1 3 3
: Unsaturated Zone
3
! Physical Sta's (VI @ t 3 3
¥
§
: Total Route Charactenstics Score 13 V5
i Containment [ I 2@ 1 3 3 3.3
;} {3 VWaste Characienshics ] 34
; Toxtcily/Persistence 0 3 6 31215 @ i 18 18
1 Hazardous VWasle 01 234 5(8)7 8 ¢ 6 8
i Quaatily
+
i
Total Waste Charactens'ics Score 24 26
E Targets 3.5
Ground Water Use 9 1 @ 3 3 6 9
i istance to earest g 4 § o W 1 35 40
’ el Pooulatian 12 16 18 23
{ Served 24 23 22 (35)-:3
Total Targels Scorg 11 49
@ It ing m 15 45, mylbply m X £ Eﬂ45 x 24 x 41 18376
It imne [T_I is 0, mutuply x X x 57,330
m Divida hing E] by 57,330 and muitiply by 100 S qw ™ 66.94

\ FIGURE 2

GROUND WATER ROUTE WORK SHEET
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Surlace Water Route Work Sheel
[ Assigned Valug Mulli- Max. Rel.
Fating Fact ‘
aling Facicr (Circle One) plier Score Szore | (Sectan)
El Ovserved Release @ 15 H I 45 4.1
It observed release is given a value of 45, proceed to line [4].
it observed release is given a valua of ¢, proceed 10 tine .
Route Characteristics 4.2
Facility Slope and Intervenung @ @ 2 3 1 1 k|
Terram 3
teyr. 24-hr. Raintall et 28 1 2 3
Distance 1o Nearest Surtace o1 @ 3 2 )
Water
Physical State 0 2 @ 1 3 3
Total Routg Characlenslics Score 11 15
Containment 01 2 @ t 3 3 43
Waste Characterislics i ) 4.4
Toxicity fPersistence 0 3 6 912 15 1 18 18
Hazardous Waste 01234¢5(%)7a 1 6 8
Quantity
Total Waste Gharactenstcs Score 24 26
Targels 4.5
Surface Water Use @ 42 3 3 o 9
Distanice (O a Seasitivo Tt 2 3 2 ] 6
Environment
Popuiation Served!Dislance @ i 1 0 40
to Water !ntake 16 18 2\,
Dowastream 20 32 35
Tatat Targets Scare 95
@ il ling m 1§ 45, multiply m X El X 45 x 24 x 3 X
it kne E is 0, multiply x x X 64,250
Divide Iina by 64,350 and multiply by 100 Ssw= O

FIGURE 7

SURFACE WATER ROUTE WORK SHEET
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A Route Work Shect

Tolal Targe's Score

Assiqaed Value Multi- Max Acl.
F
Raung Factor iClscle Onej phier Score Scofe © iSecuon)
EI Observed Ralease \] 45 1 45 5.1
Date and Location:
Sampting Protocol:
It line m s 0, the §; = Q. Enter on ling .
If ting E] i§ 45, then proceed lo line .
=
Wasta Charactaristics 5.2
Reactivity and g 1 2 3 1 3
Incompatibitity
Toxicity a 1 2 3 3 3
Hazardous Waste 3t 2 3 45 6 7 8 1 8
Quaantity
Total Veaste Charactenstics Score 20
Targess 5.3
Poputation Within L 0 9121518 3 30
4-Mile Radws P2y e 27 30
(hstance to Sensdive ¢t 2 3 2 &
Environment
Land Use g 1 2 3 1 3

E Multipty % m X

Divide line by 35.100 and muitiply by 100

Sy -

FIGURE 9

AIR ROUTE WORK SHEET
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s | s2
Grounawaler Route Scorg (Syy) 66,94 4480.80 ‘
Surface Water Roytp Score (S,,) & o
Air Floute Score {3a) 0 0
. > —— ]
82 + 52 + 82 //
gw SW a
2 2

WORKSHEET

FIGURE 10
FOR COMPUTING s,
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Fire and Explosion Work Shent

. Assigned Valye Multi-| | Max. Rel,
Rating Factor (Ci?cle One) ‘l chier Score Score (Section)
E] Containment 1 3 1 3 71
Waste Characterigticg 7.2
Diract Evidence 0 3 1 3
Ignitability 01 23 1 3
RAeactivity 01 2 3 1 3
Incompatibility 0 12 3 H 3
Harardous Waste 0123 4545 7 8 1 ]
Quantity
ITotal Waste Charactenstics Seore 20
Targets 7.3
Distance to Nearest 0 v 23 ¢ 5 1 5
Popuiation
Distance to Mearest 01 2 3 ! 3
Building
Distance to Sensitive 0 1 2 3 1 3
Environment
Land Use ' 0 1 k] 1 3
Population Within , 9 ¢t 2 3 4 5 1 )
2-Milg Radius
Buildings Within 0 1 2 3 4 5 i [
2-Mile Radrys

Tolal Targets Score

[ o]

Muttiply m X ¥

1,440

Oivid lino [4] by 1,440 ang muttiply by 100

SFE =

FIGURE 14
FIRE AND EXPLOSION WORK SHEET
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Cirect Conlact Wack Sheet

Assigned Valug

Kult- Max. Ael,
Rating Factor
ng Fac (Cwrcla One) plies | 59| geore | (section
m Observad Incidont 0 45 1 45 8.1
i line [T} is 45, procaed to line
W line [1] is 0, proceed to line
Accassibility ot 2 3 1 3 §.2
Containment 0 15 1 15 8.2
Es] Wastle Characternistics
Toxicity 01 2 3 5 15 8.4
@ Targets 3.5
Papulation Within a 0+ 2 3 4 5 4 20
1-Mita Radius
Distance to a a1y 2 1 4 12
Critical Habitat
¥ Total Targels Score 2
@ i ling E] 1§ 45, multipsy [D X x
if ling m 13 0, multiply X E’] X X @ 21,600
Dinde tine [€] by 21,600 and muitiply by 100

Spc =

FIGURE 12

DIRECT CONTACT WORK SHEET
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DOCUMENTA I LON RECORDS
FOR
HAZARD RANKING SYSTEY

INSTRUCTIONS “he purpuse of these records s to provide a Convenient
¥ay o pregare ap ayditable record of the data ang documentation used to
apply the Nazard Ranking System to a given facility, 4ag briefly ay pos=
sible Summarize the information You used g assign the score for wach
factor (e.3., "Waste quantity = 4 219 drums plus ggg cubic yards of
tludges"). The source of information sitould be provided for each entry
and should be 4 bibliographiq-type reference that ywily make the decument
used for a given data Point aasier to findg, Include the locatjon of the

document and consider appending a copy of the relevant page(s) for ease
in review, i

i

FACILITY NaM=. South Cavalcade

SR _

LOCATION Between Cavalcade and Collipgsworth Streets) Houston, quas
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GROUND WATER RQUTE

. OBSERVED RELEASE ,

Contaminants detected (5 maximum)

Rationale Ffor actributing the contaminants to the facility:

2 ROUTE CHARACTERISTICS

Depth to Aquifer of Concern

Nane/description of aquifers(s) of concern:

Guld €oast aquifer
TDKR Report #238, see attachment #5)

Depth(s) from the ground surface to t
saturated zone [water table(g)} of th

he highesr seasonal level of the
2 aquifer of concern:

10, see attachment 5

storage:

2; see attachment #4
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iet Precimization

“ean annual or sessonal pravipitation (list months far segasonal):

Sum of mean monthly precipitation for Nov.- Apr. = 20.5"
Climatic Atlas of Texas Dec. 1983

Mean anaual iake ov sedsonal evaporat

ton (list months for seasonal;:

Sum of mean monthly evaporation for Nov. - Apr. = 18"

Wet precipitation (subtract the above figures):

2.5"

Fermeability of Unsaturated Zane

Scil type in unsaturated zone:

Sands, clay, gravel (TDWR Report 4238, page 39; attachment =5,

Fermeabiiity associated wirh soil type:

>1073 cm/sec
{hcP guidance)

fhysical State

1

Fuvsical state of

substances at time of
generated gases):

ol

¢ disgosal (53¢ ar present time for

Studges - Site assessment repert (last attachment)
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Haza

J CONTAINuENT

‘3n[dinmerz
— e .

“ethod(s) of

Impoundment

Hethnd with highes:

Impoundment
HRS = 3

N/A

T —— s ——————

waste or lna_pate

scoré:

+  WASTE CHARACTERISTICS

Zoxicity and Persistence
: ' Stence

Lorpound{s) eviluated:

Chrysene

Benzo(a)pyrene

F]uoranthene
Anthracene

Compound with highest scor
Toxicity =

Benzopyrene:

See Attachment 4

COntais negg

» Unsound division system ( see site inspection

eVl ed s

{Attachment 2, p. 6-8, 6-10, 6-13)

rdous Waste Quanti:y

————_1%_raste Quantity

Total juantity of
with a contalnment
QUantity is ahav.

637 yd3

hazardousg subs
score of 0 (g
Daxiaym):

*
1

3.(Sax, p. 407)
Persistence = 3 {NCP} Table 5
Chrysene: Toxicity = 3 (Sax,

P. 506}
Persistence =

3 (poly cyclic compound)

tances a4t rhe
ive g reasanad

facilicy, exc luding
le estimate even if

Basis of estimating and/or comthing Waste quantity:

4
<

report)

hige

000367
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wround Water Use

Use{s) of aquifer{s} of comcern within a 3-mile radius of the facilicty:

Municipal, industrial, domestic water supply

Other wells in the city system, outside the three mile radius, could
supply the area, if necessary.

Distance to Nearaest Well

Location of nearyst well drawing from aquifer nf concern or occupied
building not served by a public water supply:

From Harris-Galveston Coastal Subsidence District Records Well
Ho. 2334.

{See Attachment 5)

000398

Jistance te above well or building:

Approximately § mile east of site,

Population Served bv Ground Water Wells Within a }-Mile Radius

llentified water-surply well(s) drawing from acuifer(s) of concern
within a 3-mile radius and populations served by each:

TOMR Report 238, page 39, states that the Gulf Coast Aquifer
consists of alternating beds of clay, silt, sand, and gravel which
are hydrologically connected and form a large, leaky artesian

aquifer system, thus all wells within three miles are of concern.
{See Attachment 5)

Computation of land area irrigated by supply well{s) draving from
acuifer{<) of concern within a J-mile radius, and conversion io
population (1.5 psople per acre):

N/A

Total population served by ground water within a J-mile radius:

4.5. Census Bureau data 1,600,000 people in city of Houston C!%ﬂ?)




SURFACE WATER ROUTE

e

1 OBSERVED RELEASE

Ccntaminants dezected in burface water at the facility or downhill from
iz (5 maximum):

Rationale for attributing khe contaminants to the facility:
These organics are associated with waste products of the creosote wood-treating
process.

l! 1
:

000399

. ROUTE CHARACTERISTICS "N/A

Ficilitv Slope and Intervenine Terrain
; <) pe_ . err

Average slope of facility in percent:

3% USGS Topographic map of Houston

Hame/description of naarest downslepe surface water:

Hunting Bayou (USGS Topographic map and
CDM Report attached)

Aver age slope of terlain becueen facility and above-cited surface water
body in percent: r

3% USGS Topgraphic map of Houston

Is the facility located either totally or partially in surface water®

No

%;é ol |

\ - re——
3N




ts tne facitlity <ompletely susvounded by areas of “igher elevation?

Mo, USGS map of Houston

{-Year l4-Hour Rainfall in Inches

3.8 inches {NCP Guidance)

Distance to Nearest Downslope Surface Water

0.5 miles (attachment 2, page 7-3)

Phvsical State of Waste

00040C0

Sludges (see groundwater route)

3 CONTALNMENT N/A

Containment
~ua-alcment

Method{s) of waste or leachare containment evaludted:

Waste piles (contaminated soil CDM Report)

Method with highest score:

Waste pi]eg,HRS =3

\,}
ne

A
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=~ WASTE CHARACTERISTICS

Fcxicitv and Persistence

; Compound(s) evaluat-d

Same as ground water (See page 4)

\

Compound with highest score:

See p. 4

Hazardous Waste Quantity

Total quantity of hkazardous substances at the facility, excluding those

with a containment score of 0 (Give a reasonable estimate even if
quantity is above maximum):

000401

See p. 4

Basis of estimating and/av computing wiaste quanatity:

See p. 4 N

5 TARGETS

Surface Water Use

Use(s) of surface water within 3 miles downstream of the hazardaus
substance:

000401
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Ts there tidal iafluence? !
Slight, in Houston Ship Channel
Cistance to a Sensitive Enviroament N/A
Distance to S-acre {minimum) coastal wetland, if 2 miles or less:
»
Distance to S-acre (minimum) fresh-water wetland, if | mile or less:
Distance to critical haditat of an endangered species or national
wildlife refuge, if | mile or less:
Populaticn Served bv Surface Water N/A

Location(s) of water-supply intake(s) within 3 miles (free-flowing
badies) or | mile {static¢ water bodies) downstream of the hazardous
substance and population served by each intake;

0600402




Zomputation of land avea irrigated by above-cited
conversion to population (1.5 people per acre):

intake(s) and

Total population served:

Name/description of nearest of above water bodies:

Jistance to above-zited tntakes, measyred in stream miles,

000403
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ALR RCUTE

. OBSERVED RELEASE

Contaminants detected:

2ate and location of detection of contaminants

'

Methods used te detect the contaminants:

Ratienale for attributing the contaminants to the site:

-

o WASTE CHARACTERISTICS

1
feactivity and Incemvatibility

d
Mo

st reactive c¢ompound:

* » . 1
Most lncompatible pair of compounds:

000404
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Taxicity
RELLLESIOA

Most taxic sompound:

Hazardous Waste Quantity

. ¢
Total quantity of hazardous waste:

Sasis of estimating and/or computing waste quantity;

3 TARGETS

Paosulation Within 4~Mile Radius

Circle radius used, give popuiation, and indicate how determined:

O to 4 mi 0 to | ni 0 to /2 mi 0 to £/4 mwi

Distance to a Seasitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

Distance to S-acre (minimum) fresh-water wetland, if ! mile or less:

000405



£

8 : I N

Torstance to eritizal habitat of an endangjered species, if | mile or
less:

Lind Use

Distance to commercial/industrial area, if 1 mile or less:

tetance to national or state park, forest, or wildlife reserve, if 2
T™i.es Or iess:

000406

distance to residential area, if 2 miles .c lass:

Distance to agricultural land ia production withiyg

past 5 vears, if |
ail2 or less:

- o e

Diszance to prime agricultural land in

production within past $ vears, if
2 miles or less:

ls a historic or landmark site (National Register or Historic Places and
National Natural Landmarks) within the view of the site?

<5~
Q
e

3

™

N e
000406



Attachment Qne

south Cavalcade Person(s) in Charge of “he Facility

Subdividing of the land in the area has increased the number of landowners at
the site. Several commercial/industrial operations are ongoing.

list inciudes:

A. Merchants Trucking
Contact: Jim Harbison, Attorney
P. 0. Box 391
Houston, Texas 77001
713/739-0010

B. Rex King
Pallatized Trucking
713/225-3303

C. SBaptist Foundation of Texas
leased to Transcon Trucking Lines
Calvin Reeves
214/922-0125

D. Houston Belt & Terminal Railway Co.
John Pruetz

713/546-3102

A partial

000407



ATTACHMENT 2
Summary of Analytical Results

Excerpt from
Cavalcade Contaminant Survey
Volume [
Engineering Report
by
Camp Dresser & McKee, Inc.
In Association with
McClelland Engineers, Inc.
July 11, 1983

000408
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6.3 Sediment sampling (SD)

Objectives. Representative bottom sediments samples were collected along

the courss of the drainage ditch at the southeast corner of the site,
These samples were collected to establish & bottom sediment quality

baseline prior to any remedial action

were cp}qu;gg,gg£§j;g,algn the railroad.drainage ditch.. fheaét ‘
corner of the site.ta defe?éing_‘;fgm offsgite migrat,igp,&..c\“mm

was 0cCCurring,

or construction activity,

Sampling Procedures, S$ix (6) bottom sediment samples were collected from

the drainage area on the southern end

of the site, A grab sampling

technique as referenced in Procedure Ne. 3816012 of the CDM Generic
Sampling and Analytical Plan for Uncontrolled Hazardous Waste Sites was
used. For collection, the single tube core shallow water sidement (WILDCO
2400-A15) was used at all sampiing locations, All sampling locations are
identified on Figure 6-1. These sampling locations were co-located to
surtace water sample collection tocations, Al quality assurance, personal
protection, special hazard precautions and chain-of-custody/documentation
procedures identified in the Site Specific Heaith and Safety/Sampling and
Analytical Plan for the Cavalcade Yard Site were adhered to.

sample Identification. For each individual sample collected, the sample
numbering procedure identified in Appendix I was followed, A summary of
all samples and lecations are presented on lable 6,3. Sampling log sheets
are also presented for each sample location in Appendix 1I, .

Summary of Analytical Results

During the sediment sampling program,

encountered at concentrations above de
analytical techniques utilized,

the following toxic compounds were
tection limits as specified by the

060409
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[

Volatile Organics (all values PPB, ug/kg wet weight)

sD-01 SD-02 SD-03 5D-04 SD-05

Contaminant

Methylene Chloride 100 48 83 110 39

Refractory Organics (a1l values pps, ug/kg, wet weight)

i SD-0] 50-02 $0-03 SD-04 SD-05
Contaminant

Anthracene 240, 4700. 1600, 2100, hD
Benzo(a)anthracene 550. 440, 620. 18000, ND
Benzo(a)pyrene 500. 250, 600, 5400, ND
3,4.Benzofluoranthene 1100, 840, 1300. 4800. LM
Benzo(g,h,i)perylene 430. ND ND ND ND
Bis(2-ethylhexyl)phthalate 210, ND ND ND KD
Chrysene 550, 630, 680, 14000. &D
Floranthene 1100, 750, 1200, 25000, 320.
Indeno(1,2,3,-¢,d)pyrene 320, ND 600, ND ND
Phenanthrene 650, ND 860, 14000, ND
Pyrene 850| 690- 1100: '220001 260|
Fluotene ND 360. ND 520, ND
Aceraphthene . 5D ND ND 580. ND

Toxic Metals and lnorganics {all values PP, mg/Kg, wet weight)

5D-0} 5D-02 $D-03 SD-04 SD-05

Contaminant :
Arsenic (As) 2.0 2.4 1.5 2.2 1.5
Beryllium (Be) - 0.2 0.6 0.3 0.5 0.2
Cadmiym (Cd) 0.8 0.6 1.0 1.4 ND
Chromium (Cr) 10.0 13.0 12.0 9.7 6.8
Copper (Cu) 13.0 60.0 21.0 82.0 21.0
Lead (Pb) 61.0 8a.0 69.0 185.0 20.0
Mercury (Hg) 0.025 0.043 0.032 0.006 0.0
Nickel (m§J 4.5 4.9 5.4 2.7 2.7
Stlver (Ag) 0.40 0.06 ND ND ND
Thallium {Th) ND 0.06 0.97 N ND
Zinc (In) 160.0 150.0 150.0 30.0 30.0

Discussion of Analytical Results. Volatile organic contamination of
sediments both on and off site are of minfmum environmental signfificance,
The one volatile organic compound encountered, methylene chloride is a
notorious laboratory contaminant. As 4 result, the low level (less than
1 PPM) methylene chloride sediment contamination 1ndicated should be
evaluvated accordingly.

6-8
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The prevalence of low level refractory organic compound, particularly the
polynuclear aromatic hydrocarbon constituents is consistent with the
disposal practices of the lTow technology creosoting operations previously
identified as operating at this site. The creosote waste products disposed
of at this site over two decades ago have been subjected to the natural
"weathering” forces of the environment (evaporation, biological decomposi-
tion, etc.) and as a result, only the more refractory nonvolatile, and/or
persistent compounds remain in the sediment. It should be noted that the

highast, ration of these compounds are encountered off-site (S0D-04)
in the ratlroad drainage ditch to the east of the site.

The toxic metal contamination associated with on-site sediments SD-01,
SD-02, SD-03, although posing no significant environmental impact may prove
problematical with respect to ultimate disposal, The ability of this
material to meet the requirements of the EP toxicity test (SW-846 Methods
3510 and B08D) with lead assays in excess of 50 PPM (wet weight basis) is
questionable,
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6.4 Surface Water Sampling

Objectives. Representative surface water samples were collected; (1) along
the south site drainage ditch, and (2) along the course of the raiiroad bed
drainage ditch., These samples were collected to establish surface water
qual ity in the vicinity of the Cavalcade Yard Site and determine the
relationship between surface waters and the various waste disposal areas
situated in close proximity to the tributaries course,

Sampling Procedures. Two (2) surface water samples were coliected from the
drairage areas. A grab type sampling method {reference No. 816002) as
identified in the CDM Generic Sampling and Analytical Plan for Lacontrolied
Hazardous Waste Sites was used. All sampling locations are identified on
Figure 6-1. These sampling locations were co-located to sediment sample
locations. A1l quality assurance, personal protection, special hazard
precautions and chain-of-custody/documentation procedures identified in the

Site specitic Health and Safety/Sampling and Analytical Plan for the
Cavalcade Yard Site were adhered to.

Sample ldentification. For each individual sample collected, the sample
numbering procedure identified in Appendix [ was followed. A summary of
all samples and locations are presnted on Table 6.4. Sampling log sheets
are also presented for each sample location in Appendix I,

summary of Analytical Results. During the surfacewater (SW) sampling
program, the following toxic compounds were encountered at c¢encentrations
above cetection limits as specified by analytical techniques utilized.

Volatile Organics

No volatile organics detected,

Refractory Organics (all values reported as PPB, ug/l)

SU-01 SH-02
Contaminant
Benzo(a)anthracene ND 10,
Benzo(a)pyrene ND 10.
3,4-benzofluoranthene ND 2l.
Benzo{k )fluoranthene ND 21.
Chrysene ND 12.
Di-n-butyl phthalate ND 18.
Flucranthene ND 17.
Pyrene ND 14. -
6-10
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|

Toxic Metals and Inorganics (ali

Contaminant
——Lartant

Cadmium (Cd)
Zinc (Zn)

secondary (5.0 PPM In})

nrrrrrrrrorrr e rrrrrr e

000413

Discussion of Anal tical Resylts,
contamination on site as indicated

refractory organics and toxic metals in excess of

values removed as PPM, mg/1)

SH-01 SK-02
0.05 ND
0.32 0.18

There is no indication of surface water
by the absence of volatile organics,
primary (0.05 PPM Cd) and

drinking water standards at location SW-01,

6-11
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_ 6.5 Surface 5S0il Sampling {SL)

— Objectives. Six {6) surficial soil samples were collected to characterize
the physical nature of the soils present on the site and determine the

— degree of contamination of the soils located adjacent to areas used or

alleged to be used for waste dispesal. No off-site samples were collected

to quantify the degree of contamination at the site to the immediate

_ surrounding envirgonment. These samples were collected at locations
suspected of containing large deposits of creosote and wood-preserving

— praducts.
- Sampling Procedures. A total of six (6) surficial soil samples were
— collected a various locations at the site. A review of initial surveys and
derial photographs has revealed areas of potential contamination that were
— investigated by probing shallow depths. Hand operated seil augers were

used to obtain these surficial soil samples. The procedures for general

s0i1 sampling (reference No. 3816099) and surface and shallow depth soil

» sampling (reference No. 3816029) from the CDM Generic Health and Safety
Plan were followed during sampling activities. All quality asurance,

— personal protection and chain-of-custody/documentation procedures inciuded
in the Site Specific Health and Safety/Sampling and Analytical Plan for the
Cavalcade Yard Site (Appendix 11) were followed during this sampling

. activity. These samples were used in conjunction with the deep soil

borings to provide a complete description of the chemical characteristics
. of the soil and contamination at this site.

0o0414

- Sample Identification. Each surficial soil sample collected was recorded
A by the method identified in the ;ite specific plar contained in Appendix 1.
A summary of all samples and locations are presented on Table 6.5 Sampling

. location log sheets are also presented for each sample location in Appendix
1.

Summary of Analytical Results., During the Surface Soil {SL) Sampling
Program, the following priority pellutant compounds were encountered on

site at concentrations above detection limits as specified by analytical
techniques specified.

Volatile Organics (all values PPB, ug/kg wet weight)

SL-01 SL-02 SL-03  SL-04

Contaminant
i Methylene Chloride 59 39 59 ND
Ethylbenzene ND ND ND 160
Toluene ND ND ND 23 -

000414



Contaminant

Acenaphthene
Acenaphthylene
Anthracene
-Benzo{a)anthracene
Benzo{a)pyrene
3,4-benzofluorathene
Benzo{g,h,i)perylene
Benzo{k )fivoranthene
Chrysene
Fluoranthene
Fluorene
~indeno(1,2,3-c,d)pyrene
‘Naphthalene
Phenanthrene
Pyrene
Di-n-octyl phthalate

Refractory Organics (all values PPB, ug/kg, wet weight)

SL.-04 sL-02 SL-03 SL-01
100,000 ND 780. ND
3,000 ND 2400, ND
240,600 ND 12000. KD
17,000 ND 32000. 200.
4,600 ND 21000. ND
10,000 ND 46000, 260.
ND ND 7200, ND
1G,000 ND 46q30. 260,
11,000 ND 42000. 200,
260,000 ND 120000, ND
80,000 ND 280. ND
ND ND 7200. ND
340,000 ND 1000. ND
240,000 ND 2000. ND
170,000 ND 110000, 10,
ND 1 ND )

Toxic Metals and Inorganics {all values PPM, mg/kg, wet weight)

000415

SL-04 SL-02 SL-03 SL-01
Contaminant

Arsenic (As) 0.3% 2.5 82.0 1.8
Beryllium (Be) 0.29 D 0.20 0.26
Cadmium (Cd) 0.88 ND 0.10 ND
Chromium (Cr) 12.0 7.6 79.0 14.0
Copper (Cu) 4.4 32.0 21.0 ND
Lead (Pb) 8.4 31.0 54,0 3.4
Mercury (Hg) 0.005 0,009 0.040  0.020
Nickel (Ni) 8.6 33.0 2.7 2.3
Silver (Ag) 0.7 ND 0.20  ND
Thallium (T1) ND ND 0.10 ND
Zinc (in) 14.0 40.0 290.0 150.0

Discussion of Analytical Results. The previously identified disposal
areas, particularly SL-03 are highly contaminated with both polynuclear
aromatic hydrocarbons and toxic metals at the surfzce. The ability of this
material to meet the requirements of the EP toxicity test (SW-846 Method
3510 and 8080) even after onsite treatment (biological, incineration) is
questionable because of the high toxic metal assay. The high concentration
cof Pb and As at these locations would probably preclude any disposal option
except in a secure landfill (Class I).

Other on site areas surveyed during the surface soils sampling program
SL-01 and SL-02 showed minimal organic contamination., There is some
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evidence of toxic metal contamination (Pb, Cu, Ni
southeast quandrant of the site,

530 PPM) in the
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6.6 Subsurface Soil Sampling

Objectives. Subsurface soil samples were collected to characterize the
depth of contamination and the structure of the underlying soils. No
off-site locations were sampled, however, it is assumed that the underlying
s0il structure on-site is in conjunction with that off-site. The majority
of these sampiing locations are located at either areas suspected of
containing contamination or tocation of future building foundations and
areas of extensive excavation.

Sampling Procedures. A total of seventy-one (71) samples at sixteen {16)

lTocations were collected using both phases of the field investigation at
Cavalcade Yard, Initially a total of thirty-two (32) samples were col-
lected at three (3) locations during the first phase. The second phase
consisted of another forty-eight (48) samples being collected and an
additional thirteen (13) locations. Another ten (10) sampling locations
were identified although the procedures could not be carried out because of
site access problems, The sampling internal consisted of continuous
samples from ground surface to 10' below ground surface than at §' inter-
vals to 40 feet. For shallow depth holes (10') samples were collected at
2', 6' and 8' depths below the ground surface. Samples were collected
using rotary drilling equipment and attaching a 3" thin wall 2' long Shelby
tube to the bottom of the drill string and pressing the tube into the soil
at the bottom of the bore hole. These samples were remgved from the drill
string, the soil extruded, trimmed of 1/2" - 1" of the outer skin and ends,
examined, described, sectioned, and bottled as appropriate. . All sampling
equipment was cleaned before reuse. A}) quality assurance, personal pro-
tection, and chain-of-cystudy/documentation procedures includd in the Site
Specific Health and Safety/Sampling and anlaytical Plan for the Cavalde
Yard Site (Appendix ]1) were followed during this sampling activity.

Boring logs were collected during all sampling activities. The analysis of
these samples in conjunction with the surface samples were used to provide
a complete description of the chemical characteristics of the soil and
contamination at this site,

Sample ldentification. €Each subsurface soil sample collected was recorded
by the method identified in the site specific plan contained in Appendix 1.
A summary of all samples and locations are presented on Table 6.6.

Sampling location log sheets are alsc presented for each sample location in
Appendix 11.

Summary of Analytical Results, Ouring the subturface boring program the
following compounds were encountered on-site at concentrations above
detection }imits specified by the analytical technique utilized, Data for
each sampling location is presented separately. The depth of boring
advancement in feet from the surface is indicated by the number in
parenthesis.

6-15%
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SL-03 (A1l organic values PPB, ug/kg, all inorganic values PPM, mg/kg wet
weight basis)

Yolatile Organic
Contaminants

Methylene chloride

Refractory Organic Contaminants

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
3,4-Benzofluoranthene
Benzo(g,h,i)perylene
Benzo(k )fluoranthene
Chrysene

Fluoranthene

Fluorene
Indeno(1,2,3-¢,d)pyrene
Naphthalene
Phenanthrene

Pyrene

SL-03

Toxic Metal Contaminants

Arsenic (Ar)
Beryllium (Be)
Cadmium (Cd)
Chromium (Cr)
Copper (Cu)
Lead (Pb)
Mercury (Hg)
Nickel™ (Ni)
Silver (Ag)
Thallium (T1)
Zinc (Zn)
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(2)
59

780,
2400,
12000,
32000.
21000,
46000.
7200,
46000.
42000,
120000.
580.
7200,
1000.
20000.
110000.
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SL-04
wet weight basis)

Yolatile Organic

Contaminants
L Lal Aefits

Ethylbenzene
Methylene chloride

(all organic values

PPB, ug/kg, all toxic metal values PPM mg/kq,

01
(2)

160
ND

Refractory Organic Contaminants

Acenaphthene
Acehaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
3,%-Benzofluoranthene
Benzo(g,h,i)Perytene
kenzo(k )fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Inoen0(1,2,3—c,d)pyrene
Naphthalene
FPhenanthrene

Pyrene
2,4-Dimethy1pheng®
SL-04

Toxic Metal
Contaminants

Arsenic
Beryllium
Cadmium
Chromiym
Copper
Lead
Mercury
Nickel
Stlver
Zinc

Discussion of Analytical Results.

100000.
3000,
240000.
17000,
4600.
10000.
ND
10000.
11000,
ND
260000,
80000.
ND
340000,
240000,
170000,
ND

disposal areas are highly contamina

02
(5)

98
52

360000,
ND
520000,

27000,
7600,
16000,
ND
16000.
20000,
ND
440000.
116000,
ND
640000,
1100000,
280000,
ND

02
(5)
2.0
0.28
ND
4.1
0- 56
0.37
0.005

3.70
ND
23.0

03
(10)

10
73

80000,
3200.
48000,
28000.
32000.
7200,
5000.
7200,
36000,
5000.
120000.
ND
200000,
180000,
88000.
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Although the previously identified
ted with both organic and inorganic




compourds at the surface, the contamination is attenuated with depth, At
sampling location SL-03 the bottom most sample (10 ft) is free of any
significant organic or inorganic contamination.

The decrease in concentration from the surface to the bottom of the boring
is a factor of 100 for many of the polynuclear-aromatic hydrocarbons and
volatile organic compounds. The concentration of Zn (the most significant

inorganic contaminant) is attenuated by a factor of almost 30 from the
surface to the bottom of the boring,

These findings indicate that once these contaminated materials are
excavated and removed from the site the most significant source of
grounawater contamination for this site will be gone,

6-18
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6.7 Shallow Groundwater Sampling

Objectives. Groundwater samples were collected to determine the extent of
contamination in the upper grounawater aquifer present beneath the site.
No off-site locations were sampled to determine if any contribution to
contamination from off-site locations were occurring. Sample lacations
were identified to; (1) determine the direction of flow of the groundwater
and {2) the degree of groundwater contamination adjacent to known waste
disposal areas.

Well Installation Procedures. A total of twelve (12) shallow groundwater
B wells were installed at specified locations throughout the site, An

e additional well was scheduled to be installed but site access problems
prevented instaliation, The procedures for monitoring well installation
started with the use of drilling a 5" diameter hcle by hydraulic rotary
methods.

Cuttings produced during drilling were monitored to determine strata
interface and thickness. Screens that were 2" diameter and 5' long were
set below the water bearing sand layer between 6" and I'. Most screens
were Set between 15 to 18 feet below the ground surface. The wells were
then backfilled with clean sand to the top of the sand layer, sealed with
bentonite and then the remainder of the bore hole annuals with cement/grout
mixture, A protective pipe was used to cover the hole and the well was
developed by pumping water from it for 15.20 minutes until clear, A more
detailed description ol shallow groundwater monitoring well installation
procedures employed at the Cavalcade Yard site are contained in the site
specific sampling plan.

000421

Wwell Sampling Procedures. Only five (5) shallow groundwater monitoring
wells were sampled at the site, The samplipng procedures consisted of
opening the observation well, pumping between five (5) and ten {10) well
volumes of water from the well and sampling the water with a stainless
steel and Teflon bottom filling bailer. All sampling and well instaliation
downhole equipment was cleaned between locations to protect against cross
contaminatiaon.

Sample Identification, Each shallow groundwater sample collected at the
¥ Gavalcade Yard site was recorded by the method identified in the site
S specific sampling plan. A summary of all shallow groundwater wells
e installed and sampled are presented on Table 6.7. Sample location log

’ sheets for each well installation location are alse presented in
Appendix 1.

. o .
. .

Summary of Analytical Results. During the upper aguifer groundwater
sampling program the following compounds were encountered on site at
concentrations above detection Yimits specific by the analytical techniques
utilized.

B
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Volatile Organics (a11 valyes reported s PPB, ug/1)

OW-0} 0W-02
gpntaminants
Benzene M 21
Ethy]benzene ND 58
Toluene ND 110

Refractorz Organics (a1l valyesg Teéported as ppg, ug/1)

OK-01 Ou-.g2

Contaminant s

——-clinants
2,4-Dimethylphenol ND 680
Pentach]orophenol ND 66
Phenot ND 59
Acenaphthene 49 380
Acenaphthylene 17 30
Benzo(a)pyrene NA 29
Bis{Z-ethylhexyl) phthatate ND 17
Butyl benzy) Phthalate ND 1
Ui-n~buty] phthalate ND 34
Fluoranthene 23 34
Fluorene 73 300~
Naphthalene 670 17000
Phenanthrene 160 240
Pyrene 17 27

Toxic Metajs and Inorganics (ani values reported as PPM, mg/1)

OW-0] ' OkW-02
Contaminant
‘-__"h"‘—r-'_h,__‘“
Arsenic {As) ND 0.13
Copper (Cu) 0.06 ND
Zincr(Zn) 0.12 0.20
Total Cyanide {Cn) 0.70 0.10

The tevels of toxic metals observed in the upper aquifer are at or near ppa
primary and secondary drinking water standards ang Pose no significant
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The6FRHTUE "Eorintrations observed in wells OW-01 and On.

_ KbV ‘Industria} Source on thi
compound in the groundwater sam

totmpounds™

02 are inconsis-
§ site. The presence of this
Pled indicates there may be an:Qffasie

[P
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7.0 ENVIRCNMENTAL SITE EVALUATION

The Environmental Site Evaluation presents the general air, soil, and
groundwater quality findings at the proposed Cavalcade Yard site. Infor.
mation and conclusions contained in this section are based on the data
obtained from the Phase 1 and Phase 2 site investigation programs, Our
recommended additional studies necessary to finalize the Phase 2 investi-
gation and design anhalysis are outlined in Chapter 9,

7.1 Introduction

As discussed in Section 3.3,.creosote waste products were encountered by
McCleiland Engineers during the Cavaicade Yard Reconnaissance Study. The
preliminary Phase 1 investigation of the site was conducted to ascertain
vnether the site is contamirated and if so to provide a basis fur deter-
mining what additional work was necessary. Further work was conducted
during the Phase 2 investigation to obtain information on subsurface
contamination especially in the area of proposed building tocations,

7.2 Air_Quality

Air emissions from the Cavalcade Yard site produces no significant impact
to contiguous areas. The site, located in greater Houston. (Harris County),
has an air quality consistent with other areas of the city. The site
Tocation is in an area classified as nonattainment (not presently meeting
national ambient air quality standard - NAAQS) for both ozone and total
suspended particulates. The Greater Houston area s classified as being in
attainment for sulfur ¢ioxide, nitrogen oxides and carbon monoxide. The
existing trucking operations may contribute in small quantities to the
nitrogen oxides and carbon monoxide levels.

000424

Presently, no direct sources of air contamination from the previous creo-
soting and wood preserving operations exist. All potential disposai and
operations areas are presently covered with fill or vegetation, This
provides a barrier which prevents direct contact between these poteatial
sources and the air, Although waste products from this site contain
odorous compounds that would degrade ambient air quality, i his barrier
prevents diffusion of these compounds into the ambient atmosphere. Only
upon 2xposure of the underlying contaminated soils through investigation
and/or construction activities could air quality degradation in the
tmmediate area possibly occur, As discussed previously, the waste creosote
products disposal at this site have been subjected to environmental
degradation and as a result only refractory non-volatile compounds remain,
As a result, no major concentrations of volatile organics which might
influence the ambient atmosphere were detected. These compounds would not
result in a signficant impact to local or regional air quality.

7.3 Sediment and Surface Water Contamination

Analytical results from sediment samples indicate some trace contamination
but no significant health hazard. Concentrations of creosote products
range as high as 109 ppm in the drainage ditch adjacent to the railroad on
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- timeagat side of property (Sample Location CAV-SD-04), This may be related
to spillage along the railroad rather than to the prior wood treating and
— preserving activities., Elsewhere (Sample Locations CAV-SD-01, CAV-SD-02,
and CAV-SD-03) concentrations of crecsote products in the ditch sediments
range from 7.6 to 10.4 ppm, confirming there is localized overt

—_— contamination of the drainage ditches.

‘ - There appears to be little contamination of surface water at the site.

! Creosote products are not particularly soluble and high concentrations in
—— water are not expected. The 0.1 ppm of creosote products found in the

ditch adjacent to the railroad (Sample Location CAV-SW-01) is probably
related to floating oil and spillage along the tracks.

Concentrations of volatile and other organics found in the surface water
- and sediment samples are not significant. The only volatile organic found,
methylene chloride and the only refractory organic found, dibutylphthalate,
are both common laboratory contaminants., In contrast, the levels of heavy
- metals found in the sediment are cause for some concern because they may
exhibit hazardous waste leaching characteristics (Extraction Procedure
B Toxicity). No significant toxic metals were detected in the surface water.
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7.4 Shallow Groundwater and Soils Contamination

Yisual and analytical data from the three soil borings and five observation

- wells completed during the Phase 1 investigation indicate that the shallow ]
aquifer and subsurface soils underlying the site contain waste products .
trom creosoting and wood preserving operations. The shallow aquifer con- '

_ sists of silty sand and fine sand and generally occurs within 10 feet below

ground surface {cee Section 5.2). Relatively high concentrations of

— cregsote products, certain volatiles and other organics were found in
samples of the shallow groundwater. No groundwater samples were, analyzed
from the remzining seven observation wells installed during Phase 2 because
of property a.cess problems. Concentrations of creasote products™in soil
Samples at sample Tocations CAV-SL-03 and CAV-SL-04 range as high as 1,48%
- ppm at the surface and as high as 2,547 about 10 feet below the surface,

Mo critical health and safety hazard is indicated under the present site
conditions. The State regulatory position, with respect to protection of
groundwater quality and hazardous waste management, considers it essential
——— to ascertain the pature and extent of the groundwater system and the
potential for off site migration.

kater level measurements in the nine shallow observation wells on the
Cavalcade Yard site and three shallow observation wells installed north of
- the Cavalcade Street show a consistent east to west hydraulic gradient,
averaging about 20 feet per. mile (see Plate 7-1). The influence on
— groundwater gradients exerted by the active waste disposal lagoon at the
acetylene manufacturing plant east of the site is evident from the westward
direction of the groundwater contours. Temporal fluctuations in the
—— elevation of the water table, the shallow depth to the water table along
the east side of the property, and the trend of water level contours
- suggest that the predominant area of recharge is a short distance east of
the site and not confined to a single point soufce; i.e., the acetylene
plant. In general, the groundwater is under unconfined conditions. The
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presence of fine-grained materials (clays and silts) in the upper parts of
most of the aquifer, however, serves to partially confine the groundwater,
particularly under short-term conditions.

The configuration of the water table and the east to west direction of
groundwater flow is not consistent from what would be inferred from
consideration ot topography in the vicinity of the Cavalcade property and
the locations of the drainage ditches into which shallow groundwater would
discharge (Plate 5-4). The Cavalcade Yard site lies in the drainage basin
of Hunting Bayou. As discussed in Section 5.4, the land surface in the
vicinity of the site slopes gently to the southeast and east toward Hunting
Bayou., A shallow ditch, draining into a branch of Huntirg Bayou, lies only
about 500 feet north of the property. Another branch of Hunting Bayou,
abut 10 feet deep, lies just over a half-mile east of the site. A drainage
swale from the branch extends along Collingsworth Street to the south.
Little White (ak Bayou is the nearest major drazinage course on the west.
But at a depth of 25 feet, it is also the deepest Bayou in the vicinity of
the site. The drainage divide between Hunting and Little White Oak Bayous
is oriented to the southeast and passes southwest of the site.

A projection of the groundwater surface beneath the Cavalcade Yard site (at
a gradient of 20 feet per mile to the west) to Little White Oak Bayou would
just intersect the bottom of the closet proximity to the Bayou., But the
projected surface would cross the drainage divide between Hunting and White
Oak Bayous. HWhile topographic and groundwater divides need not coincide,
such @ wide discrepency in orientation and position is unusual,
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Because of its greater recharge potential, it is possible that a sandfilled
channel (Pleistocene distributary channel) lying just east of the site and
extending approximately north-south is influencing the water table con-
tiguration more than surface drainage. No channel is shown on available
detailed geologic maps, but it might easily have been missed or excluded ‘
because of its small size and the extensive urbanization of the area. It
is also possible that the current configuration and gradient of the shallow
water table is not natural but is being influenced by artificial or transi-
ent sources east of the site. The data are insufficient to confirm this,

The only information available on the extent of contamination in the
shallow aquifer at the proposed Cavalcade Yard site is the analysis
perfarmed for Observation Wells CAV-OW-1 and CAV-OW-2 and the visual and
odor cbservations made during driiling of the seven additional shallow
observation wells, This information indicates that:

¢ Shaliow groundwater in the vicinity of CAV-OW-0Z is contaminated
with creosote waste products, The concentration of the creosote
products was 18 ppm. Volatile organics, including benzene, toluene
and ethylbenzene which are typical of petroleum products, and some
other organics including pentachliorophenol were also found. - 5~

0 Groundwater from CAV-OW-01 is also somewhat contaminated. The
concentration of cyanide, however, suggests that at least some of
the contamination is contridbuted by seepage from the waste disposal
lagoon of the acetylene plant located tc the east.
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6 Shallow groundwater and soils in the vicinity of observation wells
CAN=0k-10, CAV-0W-11, CAV-0N-13, and CAV-0KW-14 also appear to he
contaminated, CAV-0W-10 as clearly the most contamtnated,

V-0W-13 is the least contaminated,

Based on analyses of aerial photographs, it appears that the area near
observatiqn well CAV-0W-02 coyld Potentially be a previous waste disposal

exact locaticn are obscured. The high degree of contamination indicated at
well CAV-(M-10 suggests that this well also is in or adjacent to another

major source:of -cregsote waste products. Data are insufficient, however,
to define the nature of this source,

The distribution of the shaltow groundwater contamination indicated by the
other shallow observation wells is not entirely consistent with the
groundwater flow regime, Except for welj CAV-CW-10, all the wells in which
contamination was detected are located on the upgradient (east) side of the
property, As stated earlier, some of the contamination of well CAV.OW-0]

is from the waste disposal lagoon at the acetylene plant east of the
Cavalcaae Yarq site,

The probable presence of Creosote waste products in cbservation wells
CAV-Ok-01, CAV-Ok-11, CAV-0W-12, and CAV-OK-14 suggests eithep that the
source 1s off the property; e.a,, spillage along the railrosd tracks east
of the Property, or that the Present flow system is not the same as existed
in the past when woog treating ang preserving operations were active on the
site. It does not appear, however, that under the present groundwater flow
regime that any ¢f the contaminants are being transporteqd offsite as detep-
mined by observation wells CAV-0N-08 and CAV-0W-09, except possibly at the
Southwest corper of the Cavaicade Yard site. Considering the age of the
wastes products and that the more volatile and mobile compounds would have
already left the site, this is not unexpected,

Because the data do not appear entirely consistent and because Phase 2 work
was not completed, it jg difficult to assess the full impacts of past use
of the Cavalcadg site on the shallow groundwater. There are one or more

rial excavated from these places are expected to reduce future groundwater
contamination of the shaliow dquifer, The site does not, however, appear

to be contributing extensively to pallution of the shallow groundwater in
the vicinity of the site.

7.5 Deep Groundwater

Cavalcade Yard site had migrated downward to the first usable aquifer. As
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shallowest aquifer known to yield water for domestic purposes. It was

assumed that because yield requirements from domestic wells are very smal)
and because of cost considerations, domestic users will tap the shallowest
possible aquifer which is capable of yielding water of a suitable quality
for a sustainable period. 1In the vicinity of the Cavalcade Yard site, the

shallowest aquifer known to be used for domestic purposes is about 200 feet
below the ground surface.

The deey observation well, CAV-OW-06, was installed to the southeast of

soil borings CAY-SL-03 and CAV-SL-04. The specific location was chosen
because:

a) It was close to, and presumably downgradient, from the suspected
disposal area.

b} 1t was outside the inferred boundary of waste disposal area, thus
reducing the possibility of deilling through buried wastes and
inadvertently carrying contaminants downward,

¢) It was outside the boundaries af any planned structures, reducing the
possibility that the well would be destroyed during construction.

Installation and sampling procedures were developed according to detailed
specificatians (see Section 6.3). During drilling, all soil samples
recovered were examined visually and analyzed with an HMU photoionzier,
Soil samples immediately above and below the target aquifer were assigned a
camplete priority pollutant analysis. A groundwater sample was collected
after the well had been completely developed by pumping for several days to
permit a representative sample., A complete priority pollutant analysis was
alsa assigned for the groundwater sample.

No visible contamination or odor was detected below about 60 feet. HNU
readings continued to be high (2000 ppm) to as deep 35 112 feet and as high
as 400 ppm into the target aquifer. Priority pollutant scans of the soil
samples above and below the target aquifer showed no detectable contamina-
tioh. Analyspiswof.khe groundwater sample revealed that toluene (49 ppb)
was the only contaminant praseat that 1s possibly related to wood treating
and preserying operations (49 ppb).:

The available data suggest that groundwater in the “200 foot® aquifer has
not contaminated by wood treating or preserving operations on the Cavalcade
Yard site and most likely has not been contaminated in the past, Thee
presence 4f:toluene, in the absence of other organic contaminants in both
the well samples and soil boring samples collected during the installation
of the well, is anamalous and in our,opinian probably represents a contam.
nant introduces from some sounce other than the site. Similarly, the high
HNU readings appear to anomalous. The HNU device i$ a generic detector and
simply respends to photoionizable compounds with a disassociation energy
equal to or less than ultraviolet ltamp source, 10.2 eV. HNU readings are
not specifi¢ to creosote wastes or even ordganic molecules. The specific
cause of the high HNU readings observed during the fnstallation of the well
is not known, These values could be a result of any number of causes
inciuding, a response to naturally occurring organic compounds or a
transient instrument malfunction. The cause of this anomaly should be
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determined when the field studies are completed, 1In summary, it 1s our

opiademukbaty the deep well sampie should be retaken ang analyzed and 1f our
Ju ARlds and the "deep"$idquiter s not contaminated then the site
g&%&numcor«nce with ‘the recommended Remedial Action Plan should
™ b oy

1.6
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Attachment 3: Summary of Creosote Operations & Characteristics

Narrative

Creasote treatment for wood preservation historically has involved
pressure vessels, storage tanks, pole yards, and treatment ponds,
Steam and vacuum operations would draw sap out of poles and creosote
*0i1" would be pressured into the pole or sometimes dipped without
pressure. During the 1920's and 1930's, ponds were typically used
for recovery of creosote "oi1" which would sink to the bottom of
the ponds. Later operations might use pentachlorophenol which would
float on the ponds. As a part of “historical" pond clasure, the
bottom studges would spread in earth moving operations. The term

Creosote denotes a chemically complex mixture as delineated in the
following tables.
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FRACTION

Light 0il

Naphthalene 0il

Heavy 0il

Anthracene 0il

Pitch

TABLE 1

COAL TAR FRACTIONS

BOILING
TEMP (°C)

<200

200-250

250-300

300-350

350

COMPOUNDS

Benzene
Toluene
Xylene
Heavy Solvent Naphtha

Tar Acid-Phenol, Cresols,
Xylenols

Tar Bases-Pyridine

Naphthalene

000433

Methylnaphthalenes
Dimethylnaphthalenes
Acenaphthene

Fluorene
Phenanthrene
Anthracene —
Carbazolie

Gas
Heavy Qil
Red Wax

Carbon




TABLE 2

PRINCIPAL CONSTITUENTS OF HIGH-TEMPERATURE CREOSOTE )

COMPOUNDS

Naphthalene
Phenanthrene
Acenaphthene
Flucranthene
Fluorene
Hethylnaphthalenes
Pyrene

Carbazole
Anthracene
Dibenzofuran

% BY WEIGHT
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Nicholas, Darrel D.,
Preservative Treatments,

Ed, Wood Deterioration and its Prevention b
Volume II, Syracuse Univeraity Press, 1973,
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Total pit area

Depth of waste
is at least:

Attachment ¢

Cavalcade Yard Waste Volume

Pit «] 50 x 100
Pit #2 30 x 50
Pit =3 30 x 70

from aeria}l photography = 8,600 ft.z

sludges is conservatively estimated

(8,600) x (2) = 637 yad
ey

= 5,000
= 1,500
* 2,100

at 2'.  Thus, waste volume
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7O0IC ACID ANHYDRIDE. Se¢ benzoic an-
wde.
*OIC ACID-a-METHYLBENZYL ESTER. See
ethylbenzy! benzowe acid.
*01C ALDEHYDE. See benzaldehvde.
‘01C ANHYDRIDE., Syn: bencoic acid anhy-
fe. Crystals. (C.H:CO):0, mw: 226.2, mp: 42°,
360°, d: 1.1989 @ 15° 4°, vap. press: | mm @
6°.
R = A MILD irr and allergen.
¢ Hazard: Slight, when heated.
Z0L. Sce benzene.
ZOL DILUENT. Flash p: —25°F, autoign. temp.:
0°F (these values will vary depending or the
anufacturer).
iR = U.
re Hazard: Dangerous, when exposed to heat or
flame or powerful oxidants.
3 Fight Fire: Alcohol foam, water mist, fog. dry
chemical.
"ZO()NAPHTHO(2,1,8-hi )NAPHTHACENE.
4R = An exper carc. [23]
NZO(a)NAPHTHO(8.1,2-cde)NAPHTHACENE.
“uHi, mw: 352.4.
“IR = An exper neo. [3, 24)]
S~ZO(MNAPHTHO(L.2 AQUINOLINE. CiH:N,
w: 279.4.
HR = An exper neo. {3, 23]
{70 NITRILE. Syn: phenyl cvanide. Transparent,
sorless oil, almond-like ador. CoHsCN, mw: 103.1,
. 1.246 @ 20° 4°, bp: 191°, d: 1.0102 @ 15° IS°F
3C). mp: —12.87.
"HR = HIGH. Scc nitriles.
NZO(rs, ) PENTAPHENE. Green-yellow needles.
ZHps, mw: 302.4, mp: 280°-282°.
THR = An exper (+) neo and care. [3, {1, 23}
‘NZO(r,s, ) PENTAPHENE-5-CARBOXALDE-
HYDE. C:sHi O, mw: 330.4.
THR = An exper neo. [ 3]
‘NZO(ghi)PERYLENE.
THR = An exper carc. (23}
NZO(@)PHENALENO(1,9-hi)ACRIDINE.
CyuHisN, mw: 3534
THR = An exper neo. [J3]
INZOMPHENALENO(1,9-6cJACRIDINE,
THR = An exper neo. [3]
INZO{d,e,)PHENANTHRENE, See pyrene,

IZO()PHENANTHRENE. CiHi:, mw: 228.3,
THR = An exper carc. [3, 23]

y;

L

7H-BENZO(c)PYRIDO(2,3-g)CARBAZOLE 407

BENZO(c)PHENANTHRENE-8-CARBOXALDE-
HYDE. C\sH:0, mw: 256.3.

THR = An exper neo. [J]

S-BENZO(c}PHENANTHRYL METHYL KETONE.
Ci:Hi:0, mw; 270.3.

THR = An exper carc. [J]

BENZO PHENONE. Syn: phenyl ketone, dipheny!
ketone. Rhombic white crystals, persistent rose-like
odor. CoHCOC.Hs, mw: 182.21, mp (a): 49°, mp
(B): 26°, mp (v): 47°, bp: 305.4°, d (a): 1.0976 @
50°/50°, d (8): 1.108 @ 23°/40°, vap. press: | mm @
108.2.

THR = Details U. See alse ketones.
Fire Hazard: Slight, when heated; can react with
oxidiing matenals.

BENZO PYRENE. See benzo(a)pyrene.

BENZO(a)PYRENE. Yellow crystals insol in water, sol
in benzene, toluene, xylene. CypH);, mw: 252.3, mp:
179°, bp: 3i2° @ 10 mm.

THR = HIGH. An exper (+) carc, [3, //, 23] neo and
mutagen. A common contaminant of air, water,
food, smoke.

BENZO(a)'YRENE-6-CARBOXALDEHYDE.
Cle::O, mw: 280.3.
THR = An exper neo and carc. [J]

BENZO(a)PYRENE-6-CARBOXALDEHYDE THIO
SEM]CARBAZONE. C;;HlsN_\S, mw: 3535
THR == An exper care. [J)

RENZQ(a)PYRENE-4,5-EPOXIDE. CyqH.O, mw:
270.2.
THR = An exper nco to mice via dermal route. [ /03]

BENZO(R)PYRENE‘7.8-EPOXIDE. C:oHuO. W
2702,
THR = An exper neo to mice via dermal route. [103]

BENZO(a)PYRENE-6-METHANOL., CyH,,0, mw:
2824,
THR = An ¢xpet neo and carc. [ 3]

BENZO(a)PYRENE-4,5-OXIDE. C3,H,;0, mw: 268.3.
THR = An exper neo. [3]
BENZQ{a)PYRENE-7,8-OXIDE.
THR = An exper carc. [3]
BENZO(a)PYREN-6-0L.. CyH:20, mw: 268.3.
THR = An exper neo. {3} An exper neo to mice via
sc and in routes. [ /03]

TH-BENZO(a)PYRIDO(3,2-g)CARBAZOLE.
CioHizN;, mw: 268.3.
THR = An exper neo. [3, 23]

TH-BENZO(c)PYRIDO(2,3-p)CARBAZOLE,
THR = An exper neo. [3, 23]

For Countermessure Information and Abbreviations see the Directory af the Beginning of this Section.
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506 CHROMOUS FLUORIDE

CHROMOUS FLUORIDE. Syn: chromium diffuoride.
CrF,, mw: 90.01, mp: 1100°, bp: >1300°, d: 4.11.
THR = See chromium compounds. A powerful irr.

See fluorides.
Disaster Hazard: See fluorides.

CHROMOUS HYDROXIDE, Yellow-brown crystals.
Cr(OH);, mw: 36.03.

THR = Se¢ chromium compounds.

CHROMOUS I0ODIDE. Grayish powder. Crl;, mw:
305.85, d: 5.196.

THR = See chromium compounds,

CHROMOUS MONOSULFIDE. Black powder. CrS,
mw: 84.08, d: 4.1. '

THR = See chromium compounds and sulfides, Re-
acts violently with Fy, Cr0n. [19]

CHROMOUS MONOXIDE. Black crystals. CrO, mw:
68.01.

THR = Self ignites in air. {{9] See chromium com-
pounds.

CHROMOUS OXALATE. Yellow crystalline powder.
CrC,04 - H:0, mw: 158.035,

THR = See chromium compounds and oxalates,

CHROMOUS SULFATE. Blue crystals, CrS0y - TH:O,
mw; 274.19.

THR = See chromium compounds.

CHROMYL CHLORIDE. Sece chromium oxychloride.

CHROMYL FLUORIDE. Exists in 2 modifications;
appears first as a reddish-black solid and polymerizes
on exposure to light into a dirty white solid, forming
reddish-brown vapors oa melting, CrO;F:;, mw:
122.01, mp: 2007,

THR = See chromium compounds,

CHRONIC TOXICITY. See Sections 9 and 1.

CHRYSAROBIN. Syn: goa powder. Brownish tc
orange-yellow crystals. CisH:05, mw: 240.3.
Acute tox data: ip LDio (mouse} =4 mg/kg. [3]
THR = HIGH via ip rouie. An irr and allergen,
Fire Hazard: Slight; when heated, emits smoke.
CHRYSENAMINE. CisHi.N, mw: 2443,
THR = An exper carc. [3]

CHRYSENE. Syn: [ .2-benzphenathrene. Crystals,
slightly so! in ether, alcohol and glacial acetic acid,
insol in water. CiaHiz, mw: 228.2, d: 1,274 @ 207 /4°,
mp: 254°, bp: 448°.

THR = HIGH via sc and dermal and probably inhal
routes. An exper (+) neo and carc. [3, I/, 23] A
polyeyelic hydrocarbon air pollutant,

CHRYSOIDINE B. Ci:HiyN, + HCIL, mw: 248.7.

THR = An exper (+) carc, neo. [3, 4]

CHRYSOPHANIC ACID ANTHRANOL. See chrysa-
robin.

CHRYSOTILE. It composes 96% of all ashestos, Ser
asbestos white and asbestos particles.
THR = An exper carc, [23]

CHYMOSIN., See rennet,

CI ACID BLUE 9(DISODIUM SALT). Cy:HiQN:S
mw: 795.

THR = An exper neo. [3]

CI ACID GREEN 5. C3:H;3,CoN;Sy, mw: 795,
THR = An exper carc. [3]

CICUTA. See coniine,
CICUTINE. See coniine,

CIGAR SMOKE.
THR = A carc. [14]

CIGARETTE SMOKE.
THR = A carc. [ /4]

CIMENE. See dipentene. ©

CINERIN L Syn: 3-(2-butenyly-4-methyi-2-oxo-3-cyelo =
penten-l-vi ester of chrysanthemum monocarboxylt
acid. Viscous liquid, CxH 30y, mw; 319.5, bp: 200° € (=
0.1 mm with decomp. OB
Acute tox data: 1Dy (rat) == 1050 mg kg. [J] O
THR = MOD via inhal and oral routes. Large dose.

can cause diarrhea, convulsions and damage 1
kidneys and liver; prostration and death from respi
ratory paralysis. See also pyrethrin L

CINERIN I8 Syn: 3-{2-butenyl)-4-methyi-2-0.x0-3-¢
clopenten-i-vi esier of chrysanthemum dicarboxy!
acid monomethyl ester. A viscous liquid. C;H=0
mw: J60.4, bp: 200° @ 0.1 mm.

THR = U. An insecticide. See cinerin 1.
Fire Hazard: Slight, when heated.
CINNABAR. See mercuric sulfide.

CINNAMALDEHYDE. Syns: cinnamic aldehvde. o
pheny! propendl, cinnamy! aldehyde, Yellowish of.
cinnamic odor, sol in § volumes of 60¢; alcohol, ver
slightly sol in water. C¢HsCH:CHO, mw: 115, -
1.048-1.052 @ 25°/25°. mp: —8°, bp: 246°.

Acule tox data: Oral LDy (rat) = 2220 mg, kg: ipLD:
(mouse) = 200 mg/kg. {I]

THR = HIGH via ip and MOD via oral and inha
routes. Synthetic flavoring substance and adjuvan
fio9

CINNAMAMIDE. Solid. CHsCHCHCONH:, mw
147.2, mp: 147°,

THR = U. An insecticide.

Fire Hazard: Slight.

CINNAMEIN, See benzyl cinnamate,
CINNAMENE. See phenyl ethylene.

CINNAMIC ACID, SODIUM SALT. White crystallit
scales. CoHzO) * Na, mw: 171.2,

For Counterteasure Information and Abbreviations see the Directory at the Beginning of this Section.
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ANALOG-MODEL STUDIES OF GROUND-WATER HYDROLOGY
IN THE HOUSTON DISTRICT, TEXAS

By

Donald G. Jorgensen
.8, Geological Survey

ABSTRACT
QO

<

The major water-bearing units in the Houston comes from storage in the water-table part of the Chicot

000442

district are the Chicot and the Evangeline aguifers. The
Chicor aquifer overlies the Evangeline aquifer, which is
underlain by the Burkeville coniining layer. Both
aquifers consist of unconsolidated and discontinuous
layers of sand and clay that dip teward the Gulf of
Mexico.

Heavy pumping of fresh water bas caused farge
declines 1n the altitudes of the potentiometric surfaces in
both aquifers and has created large cones of depression
around Houston. The declines have caused compaction
of clay layers, which has resulted in tand-surface
subsidencs and the movement of saline ground water
toward the centers of the cones of depression.

An siectric analog modet was used to study the
hydrolagic system and to simulate the declines in the
altitudes of the potentiometric surfaces for several
aiternative plans of ground-water development. The
results indicate that the largest part of the pumped water

aquifer. Vertical Jeakage from the aguifers and water ¢
derived from the compaction of clay layers in the
aquifers are also large sources of the water being
pumped.

The response of the system, as observed on the
maodel, indicates that development of additional
ground-water supplies fram the water-table part of the
Chicot aguifer north of Houston would result in a
minimum decline of the altitudes of the potentiometric
surfaces. Total withdrawals of about 1,000 million
galions {3.8 million cubic meters) per day may be
possible without seriously increasing subsidence or
salt-water encroachment,

Analyses of the recovery of water levels indicate
that both land-surface subsidence .od salt-water
encroachment could be reduced by artificially recharging
the artesian part of the aquifer.
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determumod by calculating the &me of water in storage
in the ~“zone to be depleted” using a grid spatial count
and muw-plying by a specific vield of 15 parcent. The
analysis depended upon laaving enough saturation In the
aquifer 16 maintain transmussibilities of 10,000 {gal/d}/ft
or 124,000 (i/d}/m.

{nder the assumptions of this study, the average
annual ground-water availability, as shown in
Appendx A, was determined by dividing the volume of
water n recoverable storage by 53 vears (January 1,
1977 trwough December 31, 2029) and then adding this
to the amnual effective recharge.

Brazos River Alluvium of Southeast Texas

Another aquifer considered as part of the
Alluvium and Bolson deposits is the water-bearing
alluvium that occurs in the floodplain of the Brazos
River of southeast Texas (Figure 6). These
stream-deposited alluvial materials, which range from
tess than 1 mile (1.61 km) to about 7 miles {11 km}
wide, supply comparatively large volumes of ground
water used principally for irfigation. They extend
approxirnately 350 miles {563 km) along the sinuous
course of the river between northern McbLennan County
and central Fort Bend County {Cronin and Wilson,
1967).

An estimated 1,000 irrigation wells pump from
this aguifer with most of the yields ranging from 250 to
500 gal/min (17 to 32 1/s). Saturated thickness of these
deposits is as much as 85 feet (25 m) or more with the
maximum thickness occurring in the central and
southeastern part of the aquifer. The ¢chemucal quality of
the ground water vanes widely, even within short
distances. In many areas, concentrations of dissolved
solids exceed 1,000 mg/l. The sails of the Brazos River
valley irrigated with this ground water are usually
sufficiently permeable to alleviate soil salinity problems.

The methodology used to determine the annual
effective recharge to this aquifer was principally the
comparison of water-level trends and pumpage. On this
basis, the total annual effective recharge to the Brazos
River alfuvium was estimated to be 100,000 acre-teet or

123 hm? {(Cronin and Wilson, 1967, p.73). A
breakdown of this recharge by zone is shown in
Appendix A,

Using data prepared by Cronin and Wilson (1967,
p. 73}, approximately 1.85 million acre-feet
(2,280 hm?} of fresh to slightly saline ground water was
estimated to be in storage in the areas considered. Based
on 75 percent of the total storage, approximately

- 34 -

1.38 million a...d-'!m 11,710 hm®) is estimatad as water
recovérablie from storage.

The average annual ground-water avaitability to
the vear 2030 as shown in Appendix A was caiculated
by dividing the estimated recoverable storage by 56
vears {January 1, 1974 through December 31, 2029) to
determine the annual storage depletion rate and then
adding this to the annual effective recharge,

In summary, the total estimated annual effective
recharge to the Alluvium and Bolson Dseposits aquifer in
Texas, is 434,000 acre-feet (535hm?). This is an
increase af 121,200 acre-feet (149 hm®} or 39 percent
over the estimate in the 1968 Texas Water Plan. Due to
constraints placed upon the Cenozoic Alluvium to
prevent water-quaiity deterioration, complete
development of all the ground water in storage in this
aquifer is not feasible and therefore an estimate of total
quantity in storage for all of the alluviur and bolsons
evaluated throughout the State was not made. About
32.7 million acre-feet (40,300 hm?®), however, is
estimated to be recoverable. This is an increase of about
22.9 million acre-feet 28,200 hm?) or 335 percent over
the estimate in the 1968 Texas Water Pian. All increases
are due to the inciusion of areas which were not
evaluated for the 1968 Plan,

Guif Coast

Geologically, the Gulf Coast aquifer ranges in age
from Miocene to Halocene and, for the purposes of this
report, it is considered as composed of the Catahoula,
Qakville, Lagarto, Gohad, Willis, Lissie, and Beaumont
Farmations, as well as overlying surficial deposits. The
aguifer consists of alternating beds of ¢lay, silt, sand,
and gravel which are hydrologically connegted and form
a large, feaky artesian aquifer system. Its principal
water-hearinig units are the Goliagd, Willis, and Lissie
Formations, The areai extent of the aquifer is shown on
Figure 6, and Apperndix B lists the water-bearing
properties,

Normally, water of better quality, that i3, less than
8500 mg/l dissolved solids, occurs in the aquifer from the
San Antonio River basin northeastward to Louisiana, In
this area, usable quahty water may be encountered to a
maximum depth of 3200 tfeet (975 m} below land
surface. The maximum total aggregate sand thickness is
about 1,300 feet {396 m), Well vields in this portion of
the aquifer usually average about 1,600 gal/min
{101 I/s). Larger gquantrues, up to 4,600 gal/min {284 1/¢),
of fresh to slightly saline water are pumped by some
individual wells for municipal, industrial, and irrigation
use. However, there are areas in southeastern Chambers
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CENTLEMEH:

DUE TO THE * ARGE “DLUME OF REQUESTS FOR WELL DATA, IT HAS FEEN NECESSARY 10 e
STANDARLIZE UR TPUT FORMAT .

IHE EMCLOSED PRINTIUT LISTS AL WELLS WITHIN 2.0 AILLS GF THE FOLLOWIM,

PDINT BY ASCENOING LA&TITUDE (17E.” FROM SOUTH TO NORTH4):

__LATITUDE _ 29 DEG 47 MIN 30 SEC

LONEBITUDE 95 DEG 231 MIN 2 SEC
WE REGRET WE CAN WO LOMGER CUSTOMIZE OUR OUTPUT TO INDIVIDUAL &
AND HOPE THAT THE ENCLOSED WILL SERVE YDUR NEEDS, :

STNCERELY YOURS,
. €. HOLZSCHUW
SENIOR MYDRDLOGIST
e . e cp mm—m—————— e e e
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Climatic Atlas of Texas
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NOVEMBER
Average Monthly Precipitation

In Inches, 1851-1980
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Average Monthly Precipitation
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Average Monthly Precipitation
In Inches, 1951.1980
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Average Monthly Precipitation
In Inches, 1961-1980
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NOVEMBER
Average Monthly Gross Lake .

Surface Evaporation Rates
In inches, 1950-1879
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JANUARY

Average Monthly Gross Lake
Surface Evaporation Rates
In Inches, 1960-1979

000458




FEBRUARY
Average Monthly Gross Lake

Surface Evaporation Rates
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Average Monthly Gross Lake
Surface Evaporation Rates
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